Background: Despite increased deliverance of antiretroviral therapy (ART), morbidity and mortality from TB are still predominant among HIV/AIDS infected patients in Ethiopia. Thus, current study aimed to determine magnitude and predictors of tuberculosis among cohort of HIV infected patients at Arba Minch General Hospital, Ethiopia, 2015. Methods: Hospital based retrospective follow-up study was conducted among study population which was HIV/AIDS infected individuals registered from September 2007 to 2013. The data were collected using structured data abstraction form and four ART trained nurses were used to abstract the data. The data were checked for completeness, cleaned and entered into Epi Info 7.0 and analyzed using SPSS version (IBM-21). Results were summarized by using table of frequency, graph, and measure of central tendency. Statistical significance was inferred at P-value ≤ 0.05. Adjusted odd ratio (AOR) with 95% confidence interval (CI) was used to determine predictors. Result: Four hundred ninety six patient's charts were abstracted. Cumulative and incidence density of tuberculosis were 21.4% (95% CI: 21.3, 21.44) and 5.36 per 100 person year respectively. Cigarette smokers (AOR: 2.82, 95% CI (1.27 -6.27)), household with family size of 3 -4 (AOR: 2.26, 95% CI (1.14 -4.50)), baseline WHO clinical stage III (AOR: 20.26, 95% CI (7.09 -57.6)) and IV (AOR: 22.9, 95% CI (6.91 -76.4)) and heamoglobin level of <10 (AOR: 2.56, 95% CI (1.22 -5.33)) were important predictors (risk factors) of tuberculosis among HIV infected patients. Conclusion and recommendation: Relatively high incident tuberculosis cases were established among HIV infected patients and history of cigarette smoking; family size; hemoglobin level and base line WHO clinical stage were responsible for this incidence. Therefore; early initiation of HAART as per current guideline should get stressed, and the finding that smoking was important predictors for TB in Ethiopia had obvious TB control implication which required high attention focused on fighting against cigarette smoking among HIV infected cohort.
Source and Study Population
All HIV infected patients attending ART clinic of Arba Minch General Hospital and HIV infected individuals registered between September 2007 and August 2013 were source and study population respectively.
Inclusion criteria: All PLHIV aged 15 years and above and were enrolled into the adult chronic HIV care at the Arba Minch general Hospital were included in the study Exclusion criteria: An individual with incomplete chart and diagnosed clinically without sputum examination, culture and chest X-ray were excluded from the study.
Sample Size Determination
Sample size was determined for first specific objective by using StatCalc program of Epi Info, with the assumption of Z-score corresponding to 95% confidence interval, 28.9% proportion of tuberculosis among HIV positive patients, 4% degree of precision, ten percent of non-response rate and total enrolled patients (6015) in Arba Minch general hospital which resulted 502 samples.
Sample size was also calculated for second specific objective from the study conducted in Gondar University hospital and Felege-Hiwot Referral Hospital [13] [19] . Thus, Sample size calculated for the second specific objectives; CD4 count (>200) by considering 10% of lost to follow up, resulted 436, which is less than sample size calculated for first specific objective, so sample size (502) calculated for first specific objective was taken as sample size ( Table 1) .
Sampling Procedure
Simple random sampling was used through randomly generated number from patient's data of [2007] [2008] [2009] [2010] [2011] [2012] [2013] . Despite, charts were organized on the shelf according to the hospital card number, which is given in chronological (sequential) order. Some of charts in the hospital were not arranged in numerical order, so new numbering started from 1 up to 2000 were assigned to charts of two thousand patients registered between 2007 and 2013. After a number was assigned to each chart, investigator draw 502 sample charts and among them 496 that fulfilled the inclusion criteria was reviewed one by one and the information was transcribed to the pre-structured data abstraction form.
Data Collection Procedures
Structured data abstraction form was prepared and used for chart review. Four ART nurses abstracted the data from ART registry book of HIV infected patients who had follow up starting from 2007 up to 2013 under supervision of medical doctors who were got trained for this purpose. Principal investigator rechecked if there is incomplete and inconsistent abstraction from the chart at every day, if incomplete checklist was found, he sent back to data collectors for correction.
Operational Definitions
Incident TB case: which was defined in this study, as an event, diagnosed with Sputum smear (+) (at least two), chest X-ray (suggestive of TB finding) and culture positive during follow-up, which was ascertained retrospectively?
Cumulative Incidence of TB: It was calculated by dividing total new occurrence of Tuberculosis to all total sampled patients. TB diagnosis: TB was diagnosed using microscopic examinations of sputum smears, chest radiology, fineneedle aspiration of lymph-adenopathy, cytology with very high clinical grounds and mycobacterium culture.
Data Management and Analysis
Data was coded manually, entered and cleaned using Epi-Info 7 and exported to SPSS version 21 for descriptive and inferential analyses. Frequencies and cross tabulations were used to check for missed values and variables. Data was presented by using frequency, tables, and summarized by using mean and standard deviation. Back ward Logistic regression analysis was conducted to see the effect of explanatory variables on TB incidence and Statistical significance was inferred at P-value <0.05. Adjusted odd ratios with 95% confidence interval (CI) were used to determine predictors.
Ethical Consideration
The study was approved by the institutional review board of Addis continental institute of Public health which was coordinated by Arba Minch University/CMHS. Additional written permission to conduct the study on medical records of patients was obtained from the Arba Minch General hospital. Personal identifiers were excluded during data abstraction. Since it is secondary data obtaining informed consents from the participants was not possible, but the confidentiality of information was maintained by not recording their name from the chart and keeping the data anonymous.
Result

Socio-Demographic and Economic Characteristics
Four hundred ninety six records of HIV Infected patients were analyzed. Their mean age was 33.8 (±8.89 SD) years and almost half, 235 (47.4%), of them were in the age group of 25 -34 years. Over half (58.1%) of the PLHIV were females and the majority (73.4%), of them were urban dwellers.
Almost all (99.8%) patients disclosed their HIV status, to their brothers/sisters/parents. Forty three (8.7%) of them were cigarette smokers (see Table 2 ).
Base Line Clinical Characteristics
One hundred seventeen nine (36.1%) of them were at WHO clinical stage 3 during enrolment. Three hundred twenty five (65.2%) of the participants were on working status at baseline. The median CD4 count during enrollment was 221 (IQR: 125 -340.7).
The predominant regimens initially prescribed were a combination of (TDF + 3TC + NBC) and (3TC + EFV + NVP) (38.3%), followed by Staudinger, Lamivudine and, Nevirapine (17.8%).
One hundred thirteen (22.8%) patients had changed their initial regimen during the follow up period mainly to (TDF + 3TC + NVP) + (3TC + EFV + NVP) 45 (9.6%), and ten (8.85%) patients were switched to second line HAART.
For 105 (92.9%) and 3 (2.65%) patients, regimens were changed due to drug side effect and TB occurrence respectively, while the reasons for changing the initial regimen were not recorded for 4 (3.54%) patients (see Figure 1 and Figure 2 , see Table 3 ).
Incidence of TB in People Living with HIV/AIDS
Cumulative incidence and incidence rate of tuberculosis among PLHIV patients was 21.4% (21.3, 21.44) and 5.36 per 100 persons year respectively (see Figure 3 ).
Bivariable Logistic Regression Analysis
Bivariable logistic regression analysis of socio-demographic and Behavioral variables on incidence of TBC revealed that age, sex, disclosure of HIV status to one of family member, history of cigarette smoking and household family size were predictors of incidence of TB, but all other variable like educational status, marital status, and other analyzed were not predict Incidence of Tuberculosis among HIV infected patients (see Table 4 ).
Factors Associated with TB Incidence in People Living with HIV (Multivariable Logistic Regression Analysis)
In 91 -76.4) ) were more likely to develop tuberculosis than an individual who were enrolled to ART clinic on the first WHO clinical stage.
Other factor that affect TB incidence among PLHIV was level of hemoglobin. According to this study an individual with hemoglobin level of less than 10 mg/dl was 2.5 times ((AOR: 2.56, 95% CI (1.22 -5.33) ) highly acquire TB than an individual with hemoglobin level of greater than ten (see Table 5 )
Other socio demographic and clinical characteristics like; Age in group (≥45), addiction (Addicted), sex of respondent, CD4 count, ART intervention(HAART), type of initial regimen and history of past TB treatment (treated) were significant predictors of tuberculosis among HIV infected patients in bivariable analysis, but the association was diluted in multivariable analysis.
Discussion
Since the introduction of HIV infection in the world, TB is one of common opportunistic infection and Persons co-infected with TB and HIV were 21 -34 times more likely to develop active TB disease than persons without HIV [20] . In this study, cumulative incidence and overall incidence rate of TB were 21.4% and 5.36 per 100 PY respectively.
This study used cumulative incidence of TB as outcome variable. Thus, cumulative incidence of Tuberculosis (21.4%) reported in this study was lower than study done in former capital of Tanzania, Dares Salaam (27.1%) and study done in North west Ethiopia (Debre Markos hospital) (44%) [21] . But, the finding was higher than studies done in Spain and Brazil which were 7.7% [22] , and 4.62% [23] respectively. Higher incidence rate could be explained by the fact that unlike these two countries, Ethiopia is one of the high TB burden countries in the world [24] besides advanced economic development compared to Ethiopia might improve HIV chronic care and reduce occurrence of TB. Lower cumulative incidence might due to improved TB/HIV chronic care and introduction of new regimen which effectively prevent occurrence of TB among HIV. Overall cumulative density reported in this study was lower than studies done in many other Sub Sahara African countries including, Ethiopia with reported incidence rate ranging from 5.4 to 11 per 100 PY [25] - [28] . Lower incidence rate could be explained by improved TB/HIV Care and new introduction of regimen which effectively prevent occurrence of TB among HIV.
In multivariable analysis; Family size, History of Cigarettes smoking, WHO Baseline clinical stage and hemoglobin level were important predictors of incidence of Tuberculosis among HIV infected patients.
This study could establish association between TB and number of people in the household. Thus, an individual who live in the family size of 3 -4 was two times at risk of developing Tuberculosis than an individual who live in family with <2 children. It is consistent with Studies, which have shown that risk of TB was associated with the number of people living together in the household (overcrowding) [29] - [31] , but inconsistent with study done in Addis Ababa [32] . This might be related to high proportions of married persons in the study population resulted in high number of family size in the house hold which might resulted overcrowding which exposed HIV infected patients to Tuberculosis.
Others predictors associated with incidence of tuberculosis was history of cigarette smoking, thus cigarette smoker were 3 times at higher risk of developing TB than non-smokers. The finding was consistent with study done in Taiwan [33] and not consistent with study done in northwest Ethiopia and Burkina that cigarette smoking had no effect on occurrence of TB among HIV infected patients [13] [31] . This might due to person who smoke cigarette was exposed for low immunity and this would increase the risk of developing Tuberculosis among HIV infected patients. Furthermore cigarette smoking was associated with other substance abuse which can increase the risk of unprotected sexual intercourse and compromisation of immunity, resulting in occurrence of TB.
Baseline WHO clinical staging was strong predictor for Incidence of Tuberculosis; accordingly HIV patients with clinical stage III and IV were 20 and 22 times more likely develop tuberculosis than an individual who was started follow up on the first WHO clinical stage. The finding was supported by different study done in Ethiopia [12] [13] [32] [34], the similarity might be due to starting ART in advanced stage will reduce immunity and expose an individual for TB. It also suggests that HIV patients who had WHO stage III or IV might be immunecompromised and predisposed to TB.
In addition, patients having a hemoglobin level of <10 mg/dl have 2.5 times higher risk of developing TB than those patients having hemoglobin level 10.0 mg/dl, the finding was similar to other study findings in south west Ethiopia [34] and case control study done in Addis Ababa [32] . This shows that patients having higher hemoglobin level were less likely to develop TB than those with low level of hemoglobin. TB and hemoglobin level might be indirectly associated with advanced stage of HIV disease. When HIV positive patients have chronic disease and high viral load, it resulted in immune-suppression and suppression of red blood production in bone marrow. This is also consistent with the previous findings that predict the occurrence of TB which implied that advance disease condition in HIV patients may predict occurrence of Tuberculosis after ART initia-tion.
Other factors like; Age in group, addiction, sex of respondent, CD4 count, ART intervention, type of initial regimen and past history of TB treatment were significant predictors of incidence of tuberculosis among HIV infected patients in bivariable analysis, but the effect of this socio demographic and clinical characteristics were diluted in multivariable analysis.
Analysis of the past history of TB after adjustment, that it was a TB risk factor among PLWHAs, which is in agreement with a number of previous studies [15] [29] [34] , But this was not the case in the study done in Arba Minch Hospital (our study), which reported that the past history of TB was not independent predictor of incidence of TB.
Many studies have used the patients' CD4 cell counts to assess association between CD4 Count and TB incidence and found that a lower CD4 cell count was associated with a higher risk of TB infection [13] [31] [35] . These studies are not consistent with our findings where the median CD4 cell count was not significant predictors of TB among HIV infected patients, though it had significant effect on occurrence of Tuberculosis in bivariable analysis.
The main limitation of our study was the retrospective nature of the cohort. The study individuals whose charts were lost not included in the study, which could undermine the result if the charts excluded were related to incidence of TB.
Conclusion and Recommendation
Cumulative and overall incidence rate of tuberculosis were found to be 21.4% and 5.36 per 100 PY respectively, which one was the highest. Family size, history of cigarettes smoking, heamoglobin level and WHO baseline clinical stage were important predictors of incidence of tuberculosis among HIV infected patients.
Finding that smoking is important predictors for TB in Ethiopia has obvious TB control implication which requires high attention focused on fighting against cigarette smoking in HIV infected populations.
The health institutions particularly work on lifestyle modification specifically on halting cigarette smoking habit through counseling. Early initiation of HAART as current guideline should get emphasis and behavioral education that discourages addiction is important to reduce the risk of TB infection. Furthermore, concomitant infections and risk factors for anemia among HIV patients should get managed and prevented.
